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Coherent elastic neutrino nucleus 

scattering (aka CE’NS) 

+A pure weak neutral current process 

In a weak neutral current process which involves nuclei, one deals with 
nuclear form factors that are different for protons and neutrons and 
cannot be disentangled from the neutrino -nucleon couplings! 

ü The form factor takes into account the finite size of nucleus .

+Weak charge of the nucleus
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The coupling to proton 
depends on the weak 
mixing angle ! 

protons neutrons
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CE’NS players so far

COHERENT CsI
+ Updated in arXiv:2110.07730v1 

COHERENT Ar
Akimov et al., COHERENT  Coll. PRL 126, 01002 (2021)

D. Akimov et al. Science
357.6356 (2017)

2022 New player: 

Dresden -II

+ 3 kg ultra -low noise

germanium detector .
A strong preference for the
presence of CEǈNS is found .
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WHAT CAN WE 
LEARN FROM 

CE’NS?
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Proton Form 
Factor: very 
well -known 

Neutron Form 
Factor

Weak mixing 
angle

SM vector proton coupling
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What can we learn from CE’NS?
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Nuclear physics with 
COHERENT(CsI) dataɎ a 
chronological summary
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First average CsI neutron radius measurements (2018)

M. Cadeddu, C. Giunti, Y.F. Li, Y.Y. Zhang, PRL 120 
072501, (2018), arXiv:1710.02730

D. Akimov et al. Science 357.6356 (2017)+ Using the first CsI dataset from

ü We first compared the data with the predictions in the case of full 

coherence, i.e. all nuclear form factors equal to unity: the corresponding 

histogram does not fit the data .

ü We fitted the COHERENT data in order to get information on the value of the 
neutron rms radius Ὑ , which is determined by the minimization of the …
using the symmetrized Fermi (t=2.3 fm ) and Helm form factors (s=0.9 fm ). 

2 υȢυ Ȣ
Ȣ fm
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V Only energy information used
x No energy resolution
x No time information
x Small dataset and big syst. uncer .


